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Abstract 
One of the aims of teaching mathematics at grammar schools in Slovakia is to develop competencies needed for everyday life. 
Every day we hear and read about loans, repayments, mortgages and other concepts of financial world. The curriculum includes 
area of Elementary financial mathematics. The students learn about interests, savings and loans. There exist many kinds of loans. 
For an average young family is nearly impossible to buy a house or flat without mortgage loan from the bank. That fact inspired 
us for this activity for students. First we describe the results of a mind map named „Financial mathematics“. This part includes 
students´ opinion what does the area financial mathematics contain. We continue with the mortgage calculator and students´ 
understanding of it. Then we illustrate how the mortgage calculator works and the visualization of monthly repayments of that 
kind of loan. Finally we present the students´ opinions at this activity and the recommendations for other colleagues. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Main text  
Without the knowledge about functions and mathematical equations people in general may be taken for granted 
by many companies and banks. To educate students on this matter at a young age will prepare them for the skills 
needed in every-day financial mathematics. Thus educate them on how to read small-print, working out percentages 
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The big advantages of including financial mathematics into curricula at upper secondary level are: 
x Preparation for all financial life-skills; 
x Preparation of the monthly living allowance; 
x Giving options of banks and corporations to choose the best product are the best price or conditions; 
x Giving students the understanding that mathematics in general is not just abstract but it is needed for everyday 
life. 
 
In today word financial consultants are becoming more necessary for the common family. Financial consultants 
are trusted by many people, but with the knowledge of financial mathematics they will be able to consider their 
advice critically.  
2. Financial literacy and the National strategy for financial literacy of Slovak republic 
OECD (2014) defines financial literacy as “knowledge and understanding of financial concepts and risks, and the 
skills, motivation and confidence to apply such knowledge and understanding in order to make effective decisions 
across a range of financial contexts, to improve the financial well-being of individuals and society, and to enable 
participation in economic life.” Atkinson and Messy (2012) defined financial literacy as “a combination of 
awareness, knowledge, skill, attitude and behavior necessary to make sound financial decisions and ultimately 
achieve individual financial wellbeing.” 
“Recognizing the importance of financial literacy, a growing number of countries have developed and 
implemented national strategies for financial education in order to improve the financial literacy of their populations 
in general, often with a particular focus on younger generations.” (OECD, 2014) In Slovak republic is the situation 
the same. National strategy for financial literacy was first formulated in 2008, in 2014 it was redesigned and 
updated. Despite the first version (2008) of strategy was published online, only a small number of Slovak teachers 
have developed financial education in schools in a structured way.  
As we can see in the table Integrating financial education into the school curriculum (Source: OECD, PISA 2012 
Databse, Table V.I.1.2.), pupils of Slovak republic reported very few hours devoted to financial mathematics as a 
separate subject. On the other side, the Slovak pupils met with financial education as a cross-curricular subject the 
most from involved countries. We assume that fact to the most favorite education of the area Percentage through 
calculating discounts and sales.  
An important fact is there also the financial knowledge of teacher. Teachers cannot teach what they do not know. 
For example in Serbia the National bank of Serbia held seminar tailored for primary and secondary school teachers 
because they are the main mediators in the financial education process and are responsible to disseminate knowledge 
about the key economic concepts (NBS, 2012). 
 
Slovak National strategy for financial literacy (2014) summarizes the financial education to seven areas: 
x Person in the sphere of money; 
x Financial responsibility and decision-making; 
x Ensure money to satisfy living needs - income and work; 
x Planning and money management; 
x Loan and debt; 
x Saving and investment; 
x Risk management. 
 
Moreover the National standard of financial literacy (2014) lists that a graduate from high school (upper 
secondary education) should be able to: 
x Find, evaluate and use financial information; 
x Know the basic rules for the management of own finances; 
x Recognize the risks in managing their own finances; 
x To set financial goals and plan to achieve them; 
x Developing the potential of obtaining own income and the ability to save; 
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x Effective use of financial services; 
x Meet its financial obligations; 
x Cultivate and protect their property; 
x understand and navigate the provision of basic human and economic needs of the individual and the family, 
x assess the success his own self-realization, inspire the examples of successful personalities, 
x understand the basic concepts in the world of money and finance, 
x orientate in financial institutions (NBS, commercial banks, insurance companies and other financial institutions), 
x Navigate the issue of protection of consumer rights and be able to these rights apply. 
 
Results of the PISA test focused on financial literacy showed that fewer than 30% of 15-years-old students hold a 
bank account (OECD, 2014).  In Slovak republic young people begin to work in the age of 18-19 or in this age they 
go to study outside of their parents’ house.  For the most of young people the first contact with banks or other 
financial institutions comes within these living situations. Many of them are fooled by easily accessible money from 
credit cards and overdraft facilities. They do not realize the risk arising of spending money which they do not really 
have. Therefore we chose for our activity 16-17 years-old upper-secondary students. We tried to prepare them to be 
careful with loans and debts through real life situation and make them aware of potential risks related to not filling 
the obligations implying from this kind of behavior. 
3. Empirical Study 
Our study participants were 33 students of a grammar school in Nitra. They were 16-17 years old. We choose 
students of that age based on the results of the research of Walstad, W.B. et all (2010). These authors showed that 
financial education improved the financial knowledge of high school students. The second reason was the 
knowledge of the basic terms of Elementary financial mathematics (area of the Slovak State Curriculum focused on 
the simple saves and loans). Students were already familiar with percentage and geometric series. The intention was 
to demonstrate the connection of mathematics with real life to allow them “more meaningful and less stressing 
learning” in sense of Ferreira & Jacobini (2008). 
3.1. Mind map 
First we were interested in students´ concepts about the term financial mathematics. We considered mind maps as 
the most suitable way to obtain this information. Each student got a sheet of paper. In the middle of it was written 
only financial mathematics. Students should write what they imagine by hearing or reading financial mathematics. 
The result of that part of study is shown in Figure 1.  
 
Figure 1 Common students´ mind map about financial mathematics 
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Each student wrote the terms: money (or property), bank (or bank account) and business (or enterprise or 
company). The least frequent answer (1 student) was the term inflation. Approximately the same frequency (85 % of 
students) had the terms of these groups: mathematics, loans and work. The terms nonbank companies, scams, thefts, 
profit, loss, bankruptcy and financial consultants were represented in 50 % of answers. Around 30 % of students 
wrote the terms stock exchange, stockbrokers, investment, execution and securities. Only in 10 % of students´ mind 
maps we found the terms taxes, VAT and auction. Some of students said that several terms they know only by 
hearsay and they do not know what they mean. Furthermore we directed the students´ attention to the loans. 
3.2. The mortgage calculator and the schedule of the mortgage loan 
We posed a model situation: We are a young family and we would like to have an own flat or a house. We lack 
60 000 €. What possibilities we have to obtain these money?  
Student´s answers were: 
x The parents will give us. 
x We will win the Lottery. 
x We will rob a bank. 
x We will borrow from bank. 
 
We focused students’ attention on legal way to obtain money. The possibility of parents helping their children 
will be the best for young people. With the waiting for winning a lottery, the acquisition of own living place will turn 
to very long procedure – in most cases the waiting would be a never-ending story. Therefore we concentrate to the 
possibility including the bank loan. Before we go to the bank, we find more information about different offers of 
banks about mortgage loans. Every bank has on its website a mortgage calculator. We put in the calculator the 
requested dates and it calculates what we elect. 
For example we chose a simple calculator illustrated in figure 2. In this calculator we elected the monthly 
repayment as it is the most usual period in Slovak banks. Chosen interest rate was 5 %. However, in real situation it 
could be different every day, it depends on many factors, e.g. period of year or some banks´ special offers.  
As we see, the calculator calculated the monthly repayment – it is 322.09 €. This money we will pay to the bank 
for the grant of the mortgage for a period of 30 years.  
We continued with question to students: How many times we will pay that money? How much money we will pay 
back to the bank?  
These questions answered every student correctly, 360 months, it means that 360 u 322.09 € = 115 952.40 € 
should be paid back. We asked students: It is nearly double of the borrowed sum. Is it not so much? Does the 
calculator calculate the monthly repayment well? The answer was That is too much! This calculator wants to 
deceive us! 
Figure 2 Mortgage calculator 
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The students of grammar school can use ICT on the counting of difficult tasks. We prepared for the students a 
schedule of repayments in GeoGebra in advance. Students were used to work with GeoGebra in their school. We 
explained them how the schedule was prepared: 
x first the interest was counted;  
x then the outstanding sum after addition of interest (as the sum of interest and the sum in the beginning of month) 
was counted;  
x after the payment of the monthly repayment we get the outstanding sum at the end of the month. 
 
We can see how slowly the loan amount gets down. In this contribution we show the first, the fifteenth and the last 
year of the prepared schedule. During the first year we will pay back 3865.08 €. The amount owed will decrease by 
885.18 € (Figure 3). During the fifteenth we will pay back 3865.08 € too, and the amount owed will decrease by 
1779.99 € (Figure 4). The last year we will pay back again 3865.08 €, the amount owed will decrease by 3762.44 €. 
The last sum has to be equal zero (Figure 5). Some students were confused by that many numbers.  
 
Figure 3 Survey of loan amount during the first year 
 
 
Figure 4 Survey of loan amount during the fifteenth year 
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Figure 5 Survey of loan amount during the last year 
We explained students that at the beginning of the payment we will pay the greatest interest. We suggested them to 
borrow at the beginning only money which they really need.  
3.3. The visualization of the schedule of the mortgage loan 
Students on some level of mental maturity are unable to understand the content of abstract concepts, respectively 
relations expressed only through words and mathematical symbols. We agree with Brating&Pejlare (2008) that 
visualization used in a proper way can increase the understanding of mathematics.  
We prepared students a dynamical visualization of the payments. We also used GeoGebra. GeoGebra offers a 
slider which we used for changing the time – months of the schedule, marked with letter n. We set the slider 
increment 0.5; in the half the interest will be added to the amount owed and in the integer means count out the 
monthly repayment.  
 
Figure 6 Addition of interest during the first month 
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Figure 8 Additon of interest during the second month 
 
Figure 9 The second monthly repayment 
 
 
With our coloured graph the students saw that the monthly repayment consist two parts – the interest and the 
amortization. The amortization part represents the real reduction of amount owed (Figure 10).  
 
 
Figure 10 Explanation of what happens during the first month 
Now for comparison we show the first month of the second year (Figure 11), the first month of the sixteenth year 
(Figure 12) and the first month of the last (thirtieth) year (Figure 13). We clearly see how is changing the great 
interest part to small one. 
 
Figure 11 Mont 15 
 
Figure 12 Month 181 
 
Figure 13 Month 349 
The students understood with these materials how the payment of the loans work. They did not hide their surprise 
how much money they pay to bank within a great loan as mortgage – much money for long time. We calculated how 
much we overpay during a shorter time period (20 or 25 years). The students saw that the monthly repayment was 
greater too – 350 € or 395 €. We alerted them to an opposite possibility - calculate, how much money should we 
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borrow from the bank, if we can pay 250 € monthly repayment. They got a result 46 571 €. One student said that for 
46 000 € we would find only a small flat. 
After the visualization the students discuss how they should prepare now for that kind of situation – acquire an 
own living-place. Now only through parents. But we showed them the ideal financial measurements are 10 – 20 – 30 
– 40 (recommended by consultants). When they start earning, 10 % of money save to create as financial reserve; 
20 % save within non-current assets including life and health insurances and pension savings; maximum 30 % of 
income should create the payments of loans and at the end they will still have 40 % of the income for consumption. 
4. Conclusion 
The feedback from students to described activity was very positive. They thanked us for teaching them something 
useful. One girl wrote Thank you for the useful information, that was a practical illustration, I learnt more than at 
school. I would think about study of financial mathematics. Their teachers were inspired to give them more real life 
situations during their school lessons. The teachers saw that ever bored students were active and participated in 
discussion. It could be caused also by involving different sociomathematical norms and connecting obtained results 
with their ‘reasonableness’ (Bonotto, 2005). 
We think that is 16-17 years is very suitable age of students for teaching financial mathematics. We showed them 
only a small part of what they need to know for their future. The “state” money is not guaranteed in the future and 
may not provide a satisfying lifestyle. Therefore the almost adults need to know how the pension saving and life 
insurances work. 
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